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2fl E| ^ f- 0.^>y^ ^ ^eilE^ 7]^ ^ ^^S. <^^S) 

3E. 6 
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S^lBflW ^ ZL ^12: IJ-'^ {LIQUID CRYSTAL DISPLAY PANEL AND FABRICATING 
METHOD THEREOF} 

:£4^ £3<^1 ^'=>]^^, I-r T^^^^ <^1A1S.. 

400:^ 410:^117]^ 
41i:5l-<a-^-#sfli tifl^a 420:7flolB 
430:^Blti.^ 440 -.i:!:^ 
450::^^^ 4- 460:5)-^^^ 
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520:^1271:^ 



521 DflH^^ 



522:-§-i-^ 



<14> ^ ^x^^ ofl^^ ^Ajjll]^ ^ H ;Hl3E:«o>^<^l ^A^S., ^^ 5.^1 21] 5^- 

•y-^-^sfl^Cline on glass : LOG)^ afl^l-'^l ^^^l^i HqE^l^^^B] o]z]] 

7]^ -^Hl ^si^s^ 7]^ ^v-^ll ^^^^ 3E^^^ 1-^ t'llBS^^i Afo] 

^^^51^ ^^(electrolytic corrosion)^ «j-^l^>7l<^1 ^^3r>s.s. ^ 

<15> -goia^ 0.5.^ oH;^ DflBS^^i (matrix) ^eflS. aH<i^ ^#oi] 2^--^;^ 



^^o.s.M), ^^}^ ^ ^ 



<16> 



i^-S-^l^lfe ^■^S]S.(driving circuit)* ^w] 



<17> ^7] ov^^ iAlsil^^ <=>1^^^^ -T-^ tflW^ ^el^^Kcolor 

filter) 7]^ ^ ^^E]- H^^l^^i ^efl^^Kthin film transistor array) 7l%sl-, ZL 

<18> ^7] a^lJill^Sl wVb| H^^l^E^ 7]^ ^oflfe ^^^i* 



33-5 



1020020088460 



^ 2003/4/10 



<19> 



B^^l^E^ ^efl<^l 7]^ 4. ^^'^l ^^^^^ €^^€^1 7] 



711 



<20> 



'i'^m ^^>S. A>-g-S|^ B.^^l^i^Ei7> ^^^^^cl-. 



<21> 



^1-71 ^-^SjSfe ^1-71 7llo]H ^A>Alx» ^^^m 7llo]E ^-^-^£4; ^1- 



<22> 



^7] Bfolnj ^lol«.^ ii^w-o^ nsfl^ ^^S)^ ^ ^lo^A]^ 



1- ^71 7llolB cflolE^ ^^^^ ^-g- H^-OlPjo. ;^lol§>n1, cflolBl 



<23> 



^^^^ nsfl^ ^^e^^S.«.Ei ^^^^ <^l-§-*H ^-^^J 



SAl^V^lofl A>-g-£l^ ^^^<a-(Vcom), 711o1:e ^H^"y-(Vgh), 711 olH S^^'a-(Vgl) ^ 
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:^p|. 7l§^<a-(Vref)4 ^-^^^tJ"^ ^S^j^H ^flolH tflolEi 

<24> >a-7l 7]]^]B. T^-i-Y^ 7l]olH e1-'?l*<=Hl ^^V^-^-S. ^^f^JH" "E-^^SlS.^ , 

<25> >^7l «^ Sj-iil^^oll 7fl^^^^ ^^^'a- 

(Vcom)<>l ^^^^<=H1 51-^^^^ ^^^^ ^V'^l^ ^^g-^H ^-^^f^'^'ll ^ 

<26> ^7] S^H^Sf 3]^ ^^S]^ til o] El ^^^Sl- 711 olH ^^^^ 4^^711^ 

Si S( integrated circuit : lOlrS. ^l^^tf. 

<27> >^7l C-llolEi ^^SlS.1-311- 7llolE ^^Sl^l"^ ^]]o]S. ^flsl^ Sfl^l^l 

(tape carrier package : TCP) ^<^] ^^^^'^ ^(tape automated bonding : TAB) 

S. <5^^J S^lsll^<^l ^^€^1-. 

<28> ^1-71 t-flolEl ^^5lS#o] Efloli 7l]E)o^ 5ll^l^]» ^ ^ 

^l3ll^<>ll ^-f<^l, n tfl^lH. 7llel<H sll^l^l^ t-l]<^l^^ ^iflSlS.7l:^(printed 

circuit board : PCB)«^1 ^^Sli^^, n ^o]^] 9l^^S.7]%o\] hH^*^ -t«ll ^ 
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<30> 1151 nil, l-'H ^^^1-^1 ^^51 Jl tiVS^l ^^^7]^ ^ 31] 71^1 7l#o11 51 

^sl^a €-Hl-sll- ^1-71 eflo]E-l ^iflSl^7moil ^^J-^H ^ ^^^^ ^:£^1 ^-^ 

S €-^(one chip)s|-^ ^ SXA] ^9i^. tcl-el-A-1 , tIIoIh <?liflsls.7l^^ ^^^1 t^]o]B\ 

<3i> ^71*1: tiVsq-^^ ^2fl ^Alsfl^ ^ n ^-^^^ :£1^ <^1^1£<H1 

711 s^^^^ £Al^>o^t:l-. 

<32> £1^ ^S^}^, cll^^l-<=i H^^l^Ei <Hsllol 71:^(10) ^ ^e-i^Bl 

71^(20)4; ^^71 H^^^l^it^ ^ell^l 7l4a:(io)^ TflolH sfljB^oil 7llolH 

EflolH 7llelc:H 3ll 71^1 (30)^1-; ^>7l o]^]o] 71^(10)^ tll<^lE:l 34iH.-^<^l 

DiloiEi t]]o]s. 7lle1<H 5i|]7lxl(40)5q-: ^7] 711 olH tfl<^lH ffle^ol sll7l^l(30)<H] 
711 OlH -el^ 51^71 ^(50) 4; til ^1^1 ^fl<^lH. 7llslol 3r|l7lxl(40)<Hl t-ll 

O]^] <?l^Sl5.7l^(60)ol £Al£lc>| Ol4_ 

<33> ^7] cflolBl ^l4flJl^7l:&(60)<Hm ^^^.e., ^H^^« ^ ^^e^^> 

^ ^S#sl(-£^1^^1 ^^)7> ^tij^cV. olufl, sE^a]^ wl-5!l-:y-ol 7llo]B 
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^7l^l(30)» -i-^ ^B]- oleflol 71^^(10)^ ^^^o\] ^^s]-^ 

<34> ^7lt!: WV^^'^I <?lifl2]^7l^(60)-^S.^El ^ Tfl 

^IH tl^3lS.7l^(50)^S. ^^^>7l ^^flA^ ^7l TflolB ^ ill S] 3.71:^(50)4 dl^lB] 

iflslS.7l:^(60)<^l^ 4^ 7l^BK55,65)l-ol >^V7l TflolB <^^^S.7]^{50)^ 

cilojEi ^iflslS7l ^(60)011 ^^^^ ^^^Ei (55.65)1:^ l-^^l^ll: n'=>]^ 
(flexible plate cable : FPC, 70)<^1 ^tfl ^7]^ o.^ ^^^cf. 

<35> >^7l^ ^}^^'^] cflolEi ^ifl5|S-7l^(60)-^S-^Bl 7^flc>|^:^* ^ 

^l<^m ^ifl 51 3.71:^(50)^3- ^^^}7l 44 TH^ijBl (55.65)1:^ 

^^^srfji, ^eJjAl^ €ell<^lH ?11^11-(70)^ -t^ ?l^^ti (55,65)1-^ ^71^10.5. 

<36> ttV^^ TllolH <elifl5l3-7lJa:(50)2l- dHoIe^ ^ifl 513.71:^(60) ^<^1 44 

E-l(55,65)*ol ^A^^ofl ^^^1(55,65)*^^ -f-^Hl ^^^>^ S.^"^^]^ 

¥^17> ^<a^.2-3. ^7l-£l<:H <5fl^^ a^l^^H «1-^5|-1- 4^^171^ -9.0101 ^t:!-. 
<37> 1:^11, ^>7l 71 ^JjE-l (55,65)1-^ ^7l^^3 ^#47l^ 1-^J}41: l-^llolH ^H^ll- 

(70)^ ^^^1^>^^> ^^1 44 a44^1^ ^14^ ^7> f^7}£lJi, 

jt44^1^ ^ls^7>i- ^^471^ -S-^o] 

<38> ttj-44, ^4 tflolE-l <yifl3lS.7l:^(60)^3.^El ;^lc>l^:&l- ^ ^-f-^^ 

»^ TflolH «?l^:Sl3-7l3a:(50)-2.S ^^*>7l :?lt}: tifl^l:* ^4 ^€4^4 ^H^llol y] 
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« 

<40> £2* tfl^s-l-o^ H^^liEl <Heflol 71^(110) ^ 

71^(120)j4; B^^l^iE.-] o^eflo] 7]^(110)^ TflolH ^:^^<^1 TflolB 

tflo]^ ^]|e]o:| 3Jfl?lxl( 130)31-; H^^liE^ ^e^lo] 7)^(110)^ ^^]^] ^B.^ 

6\] cflojE^ Eflo]^ 7l]e1<H 3i|7lxl(i40)5!l-; ^7l TllolH ^]<^]B. 7fle|<H 

(130)<H1 TflolB 2] 5.71^(150) 4; ^^71 eflolB.-] tfloj^ ^^^<^ s|)7)^l(140)<^l 

uflolE-l ^iflslS.7l^(160)cl o^V]., 

<4i> >^i-7] c-HojE^ <yiflS]S.7l^(160)^lfe ^^M^, ^l^H^S-i- ^ ^^^} 

^ €-Hl-el7> ^wlslD^, ZL ^Hl-s]^ TllolB <a^s]S7l^(i50)-^5. ^l^^J: 
^7] 7]]<^]B. 9l^s\s.7]^a50)^ ^^7] cflolE-] <?liflSlS7l^(l50)AS-^e-1 ^^s]^ ^1 

^^^^ ^ ^^^^a-l-^ ^7] TflolH BflolH 7l|elo1 3j| 7) ^1(130)1- -f-^fl H^^l 

^el c^eflol 71^(110)^ TflolH n^^^] ^^^m 7l^^ ^^^cf. 
<42> ^«]:^A5.. S^lsj)^^ H^^^l^B] ojeijo] 7l^(ll0)4 ^sl^Bj 7]^ 

4. 
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<43> ^7] ^Eflo] 71^^(110)^ ^ "^^^ ^7] ^^]^ 

^] 7l^(120)''11 =L B^^l^Bi o^e^jo] 71^(110)^ 

<44> Aj.7| ;^|o]E ji^lH.-^ ^ C-l]olEi ^^5V H^^l^Bi '^ell'^'l 71^(110) 

^ ^ei^E^ 7l:?9:(120)^ -^J: S^1^<^1 cH-§-^>o^ ^^^€4. 

<45> ^^7l B^^I^Ei <Hsfl<^l 71^(110)^ ^ nVq. 

<H5l1ol 7m(110)3] ^ ^S-^ ^^O] a>q.^ 2.AiS] ^^(^, i:-] 1^1 ^ ) 5^- 

■y-^-^efli wfl^(lll)s.oi ^^1-5] ^7] cfloiEi <yiNl5lS.7l^(160)AS-^Bl ;«fl<=H^J: 
<47> ^^tt £1^ ^^&K55,65)1-<^1 ^1-7] Tflol^ olifl3lS7l:^(150)4 t-floltl 

5)^71 ^(160) ^Hl ^-^71- ^JL, n. 7]^mb^,%b)^-^ ^7\^^S. 

<48> ^V7l s1-<?l-^-#2fl^i afl-aOllD-i-^ %n TllolH ^iflSlS.7l:a:(l50)<Hl ^^si^ ^ 

^^'a-i-^ 7ii<^iH *i-<^i^'y-(vgh). TiioiH s.^^oj-cvgi), ^-i-^'a-cvcom) . ^^i^-a- 

(GND) ^ ^€^<a-(Vcc) ^2}- ^:£l-01l=f. :Etl-, ^1-71 2l-^-Sr-#2]l^ Ufl^ 

(111)1:^ TflolH <^liflSlS7l^(150)<^l ^^5]^ ^H-tlJ:*^ 7fl<^lH iBl-H ^rfi 
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(GSP), TljolE #g^(GSC) ^ 7j)o]H <a^(GOE) -§-4 ^S.^ 

<49> >^7l^ wV^^-g- ^9l-^-^^±: Wfl^(lll)#^ -f-^ ^7] B^^]^=.^ 

71^(110) ^Hl TflojH B]-olE- ^ T^jolH ^^^^fe ^^<^l^i ^^1<H1 i^lB^^S] 

<50> £.3^ B^^l^iB] c]^]o] 7l:a:(110) ej-'^-^-^efl^ aflAl 

(111)1:<>1 ^^^^ ^tflsH ^^]^ <^lAlHol4. 

<5i> £3^ ^^^V'S, o^eflo] 71:^(110)^ ^ ^^o] 

^M-^ S-A-lel <^^cHl ^^^>711 ol^sl^ e1-^-^-#2fl^ wfl-^ddllA-lllO-i-oi ^^^^ 

<52> ^7] 2l-Ol-^-#5fl:^ yfl^(lllA~lllC)l:^ H^^l^B^ ^5^1 

71^(110) ^oHl 711 ojE ^ 711 olH ^^1:^ ^^^^}^ 'E■^M^^ 

<53> SE^V^ .^7] hVb]- Hi^^^l^E-l o]^]]o] 71:^(110)^ e^-^-^-#efl:il Hfl^(lllA~lllC) 

^^^^ ^^'^l^ ^ ^^(112)<^1 ^^^€1^. <^]^, ^ sl)€(112)^ a^lsil^^ 

K^]^ 5]^^ 4^1- ^^^^o] c>1^)ol 71:^(110)4 ^4 €4 

£^ HAi5)^i '120' ^s)^ ^4-4 4. 

<54> £34 i-r ^'=>ll 4€- i<a '^14s.s.4, #^44 ^ 

2fl 4^-^-#2fl^ «J-4 4^^ a44^ ^ ^v^il*] ^^4^ 4^4 :^4. 
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<55> H^^l:i£i 71^(210)^ ^1-^<^1 'y^^V^l Sl"^-^- 

BB'a(211)^ m]^^^. ^^tt wVsq-^o] sl-ol-^-#£fl>i tifl^(211)^ B 
o^s^lol 71^(210) ^'^] Tfl^lH e^-'yi: ^ 7]]o]3. ^^^^>fe ^^^^l^i 

<56> 0.^31, ^^7] e1-<?l-^-#2fl^ tifl-tl(211)<^l 'U^^M ^]^^^ n^^^ 

xl^^E^ oleflo] 71^(210)^ TflolH ^<?1^(220)3|- ^Hly.^(230)^ o.^ 

<57> ^7l TflolH ^<?i^(220)4 ^Elti.#(230)^ ^7] H^^l^^i 7]:^ 

(210)^ a^l^^ll H^^l^El* ^^^^>7l ^^V<=^ ^^V^^o.^ ^^^slr^, £^ 

<58> >^7l <5flE|ti.f^(230)^ 51-^1- a^l^^ "^"^ ^^^]^^y} ^^^^^ '^^'^l^i^ 

^ ^ El €■( amorphous silicon)^^ "^KP)*^! ^^^^ n+ 

ti]^^ ^El^^S. <^]^«>1^ ^^^##(ohmic contact layer)^! 4^ 

;5ll7l5]<>l B^^l^iE^^ ^B^S. ^-g-^Cf. 4sl-^i, t-flolEi S}-<^^ ^ ^^/JBefl^ 

S>^1- 7^]^^ '^^'^l^i^ ^7l ^^^^#^1 ^l7l^<H tiVS-^lf^^ ^^^>7ll ^ 

<59> HElJi, '3]iElti.f^(230)^ ^i-tS<^1 :a-Jl^(240)^ ^^^tti^V. ^S. 

^i-(240)^ ^S. SiNx Sfe SiOx ^711-^ o] o.^ ^^s\$Xo_i^, 
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(benzocyclobutene : BCB), <^lrii^^l (spin on glass : SOG) iS.-<^>al 
(photoacryl) -8-7)1:^01 ^^Hi¥K)^S ^-§-£1^ ^4. 

<6o> ^^7] :a5.^(240)^ ^^71 

^^^o.^ ^Z|£]T3^, ;^^o. ^5i]ol ^^^^ cf^ ^^oll 

^tili)^ 51-^:^^111- :5l7l^o.^ iJ:^-(240)^S. ^S'^'^l -f-S--^^ , 

<6i> tb^, >^7l -B-7ll:^ol ^B]-o.^ ^-§-51^ :asB^-(240)^ -i-^ ^^^^ 

71^(210)4 ^ei^el 7l^(i^^Hl lE-^ls]^] ^-g-, £22] ■120' ^S)^! ^^go] 

7> Si 1=1-. 

<62> 4el-^i, ^^7] JBsjj'a ^^1-^ ^^^^ el-<?l-^-#2fli wil^(21l)<^l 

^5] ^J:^-(240)^ ^z^-srH *(250)^ ^ 3Ji]^(270) 

4^ *J=^i-Al7lJI SZcf. ^M, :as^(240)Sl *>:^oll ^^^^ '2^E]ti.f^(230)£ 

^:&^(240)^ ^z^ofl <^%1:^ tito} Aiz]-5]H.S., ^2]- l-(250)^ ti>^^<^1fe Tll^lB 

^<?i^(220)<^l 

<63> w>^^ol ^7l TflolH ^<?!^(220). ii^^(240) ^ ■&(250)<^1 

^41- o] ^«-oil^ >^7l el-^-^-#£fl^ tiB^(211)<^l 51-^^^(260) c>l 
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*^^<^l^i ^rt'Hl ^wl£]ol 41-7I tiJ:^(240)<^l s.ell 

«fl^(211)<il '^^^^l^i Bl-^-^-#2fl^ Hfl-Jd (211)011 i:fl-§-^H sflE-l^ 

<65> ol5q.:^o] ^±^^(260)4: ^91-^-^^^ ti]]^ (211)^1 cfl-g-§><:>^ sflE^ 

i^-§-^ 

<66> :iJ:^(240)<^l #(250)^ ^^^«>^ ^^c>] jil-cfsrl-^l ^-f*^! 

l-(250)^ wV^-ig^Hl TljolH ^^^-(220)01 ^^^(240)^ ^A^] 

^7] *(250)^ w>^-i^6|lAi TflolH ^^^H220)^ ^V^-^l 

e1-^-^-#2fl:i all ^ (211) o] 
<67> refel-^i. 21-^^^(260)^ wfl^j^ (211)0] ^^^^ '^^^l^i 

;^]7l^ ^^ofl^ *(250)^ e1-^-^-#Hfli tiflAl 

(211)ol 51-4^^^(260)^ <:g^j=^ w)-o> >qz]-^cf. 

<68> >^V7l e1-<^l-^-#2fl:i tifl^(211)c>l ^^^.^S. ^A"^] ^^^€ ^-f^l ^ll" ^ 

^ ^^slfe ^7l^jLl-^ ^^io] ^^^B^, 43;^1<>| E|-ol-^-^5fl>, all^(211)^ ^^<^1 

^^Sn<^ ofl^ iEAl^^jo) ^^w-^o] ^^^^l-TlM- S\-^0] X]^}^]^ ^^]^<=>] $X^. 

<69> ^7]^ «cJ-^l*>7l ^^V'^ 5|-4i^^(260)^ e1-<?l-^-#efl^ 

tifl^(211)<Hl cfl-§-^>a] ^Tfl sflE-l^tbCl-. 
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^70> ^7]^ tiV^^'^l 5l-i^^(260)-a: ^91--^-^^^ «fl^(211)ofl t^-§-^}<^ 

^^^^ ;g-fofl 51-^^^(260)321- e|-<a-^-^2fl:i Bll^(211)^ ^7]^ ^# 

<7i> ^1-71 ^x^(240)<Hl ^(250)-i- ^^^*>^ ^^^^U] ^ 

o,^] #(250)^ tiV^^ofl TljolH ^'S^(220)<^1 ^S.^(2AQ)S^ 

^z^s]^^, l-(250)^ wV^-i^oflA] 5l-<^l-^-#Efl>i afl>«=i(211)ol ic# 

£1^ ^1-71 51-^^^(260)2]- zl-z]- ^7H^S ^#€4. 
<72> ^sl^Bl 71^^(220)^ ^'S^lfe -i:^ Dl]E^^(black matrix, 221)7> S.S.^ 

Jl, H 1-^ ollH^^(221)^ ^^<^1^ Sl-^ S^l-T-^ sl-^ofl ^(R), ^ 

(G), ^(B) ^-^^^ €el^tK£^^<^l i^l^l^l ^^)7V ^^^SlD^, olsV^^ -i:^ i^llH 
?^i(221)5!l- ^ei^B^l- i^tt 71^(220)2] >^l-f-^ig<^l ^-i-^^(222)ol 

^H, 1:^ cllB^^(221)^ ^^^^ B^^l^^l <H2llol 7)^(210)^ S. 

Al«-oil ^>>^sl^ 711 olH s^-^*. t-ll^l^i ^"^l: ^ H^^l^Bllrail- cfl-g-^^ 

'HI ^^^5lol >^j-7l ^^l^^il- f-^fl Sl-^^S- ^^^^ ^, ^, ^ ^^1 "^l 

5l-^-i-4 ^-i^^lol oB^^ SAlBfl^Sl si-^o] x-is>£l^ 

<73> .^71 ^^ nflH€^i(221)S.^ ^^IM- Cr ^^^<=>] ^-§-€ ^ ^t-^M". n^^l 

oil a] si] «1-Pl-S|. ^ ;(l]^Hl ^ia<Hl^i -fre^^M, Sl^^J- ^^*>7]1 3]iH.-l^ol 7>^^ 

Cr ^^^-^S. ^-g-slJi ^4. 

<74> ^V7l uVnl- E^^j^E^ ^ sfl ^1 71^(210)3]- ^^]^^] 71^(220)^ ^7] 5l-4l^^ 

(260)4 ^^^^(221)0] i:fl^^>H^ ^ 3jlll(270)<^l ^«ll "^M , 7] 

^(220) ^H] ^7l Dl]He^^(221)S]- ^-§-^^(222)^ ^ 3:11^(270)21 i^]^ 
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^S. 7]^^}^] ^-f^^(222)<^l wl«fl DflH^:i(221) 

<75> rej-el-^i, SAjsl]^^ 5f<?l-^-#2fli HflA](211)ol '^g^'^l'^i 

« 

(260)0] ^1-71 ^ 3fl€(270)^ ^^-^S. 1:^ f)lH^^(221) ^ ^*€-^(222)4 

<76> ^V7l ^ 3if)^(270)^ a^l^l- ^-^Vji ^-f <^lAi ^^oju)- ^<^%o] 

^^^^ ^ ^1^4, ^ 211^(270)21 5^4, ^ °fl:^ ^AlsJl^S] B^oi_^_^ 

2fl^ wflAl(211)ol ^^<^1^ ^'Sl-*^! ^^^^ :^V^^ ^ ^711 

<77> Aj-7l^ <^^^ SAl2fl^^ el-<?l-^-#2fli Wfl'ii(211)<^l ^ ^1 ^ ^ ^ 

i(221) A]-o]oil ^^o] 
<78> ^, ^^t!: wl-^^<^l 2|-i^^(260)# ^j-7l e]-o]-^-#2ll>i tiflAi(2ii)oil cfl-g-^j-o^ 

^^5]£^ ^711 ^-f<^l n±^^(260)S\- 5]-^-^-#Hfl^ Hfl^(211)^ ^7]^ 

^^o] ^A^^E.S., 1-<H Hfl^(211)* -g-sfl ^^s)^ -5V^ TljojB 

S-f ^SJ-(Vgl)ol s\-±^m260)^] ^7>^4. atV, 3V^ ^#^"^-01 '?l7V£)^ ^^^^ 

« 

(222)^ ^7] Cr 1:^ aflHS^ >;(221)4 ^7]^^S. ^#S]h.S., 3V^ ^-f-^^c-l 

Cr J^M^ 1-^ Tifl:E€J ^(221)611 ?17>^4. 
<79> -5V5] ^<a-ol ol7>^ ^:t^^(260)2l- 3V^ ^^^1 '^d7}% Cr ^fl^g^l ^^ 

nllH^^(221) A}oloil ^^om ^^Vo] ^A^sVcf. 

■ 
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<80> %7\ ^^Hl Di]B^^(221)^ Cr , 1"^ ^flB.^ 

^(221)^ ^-^^1 ^ 311^(270)^ ^n^"^ "^n^J S^lsfl^^ 

<8i> at!:, 1:^ til]B^i(221)^ Cr <5l^S}-£]o] ^^J:#^ <^>7l^<>ll 

e}^l-^-#2fl^ wBAi(2ii)3i)- ^3fl fllH^:i(221) A>ol6)l ^H(short)7l- ^^^Sji^, H 
^ pllH^ ^(221)7]- ^^^^(222)31- ^7H^S ^#S]<>| ^^S-S.. 5l-<?l-^-i-Hfl^ n 
^(221)^ jg-^ ^7l-<a^5^ ^■i-^^(222)<^l <^l7>£]fe ^^^'a-*^! 

c^^j:^ ti>o> ofl^ zjL:^^^^ ^^jAjf]^ ^^1^. 

<82> ^ ^>7lt!: w>Sil-:^^ f^sflsl «fl^^l-7l ^-^S, ^ 

Ai^A 511^1 7]^ -^Hl ^rii^^^ ^A^A 7]^ ^Hl ^^^^ S.^^^ 1:^ 1^11 

<83> ^^7\ ^ ^^^*>7l ^tb a^^l^ll^^ ^1171^^:2}- ^127]:^^ 

51^^ ttj-ej- ^^^51<H A\A^^ ^1271^-8- ^^>Ai7l^ ^ ^7l ;«fll7]J& 

^ S-^iBl <^^<^1 A^'^ ^>M-^ 5l-^-^-#2fl:i Wfl^^f; Bl-<?l-^-#2fli 

afl^ol ^A^^ ^1171:&S1 ^V^oil ^^^S]D^, ^7l ^ sfl^o] c^^^ ^^J^> 
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<84> ^7] ^ ^^^^H ^tl: S^l^ll^^ ^117]:^^ 

SA]«- $]^d\] ^o]s_ ^>i4o| e}-ol-^-#Efli aflAl^ sflB^t^^l-^ ^^^32]-; >a-7l 51-^-^- 

^12^^^^ ^^<H1 ^^^^ 4^ -f-^ 'a-^7> >a-7l el-^-^- 

^J-s)^ **<^1 ^^^^ ^ 311^^ ^A^^v 

<87> :£51- #2:^>^, :^lll7l^(310)^ ^ 'U^- ^ll7l:& 

(310)4 ;H]27l:&(320)<^l ^ ^ll7l^(310)4 ^1271:^(320)^ ^<^1 

i^llHS^i ^eH^ wfl'islfe sh-a- S^l ^(330)71- £Al£)ol oj^z^. 
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<88> ^7] ;^lll7l^(310)^^fe S^l^fl^^ 7l^<:>l 2^-g-£l 

^. ;^1271:^(320)^ ^e-i^t^-l 7l^o] ^-g-^cV. 
<89> tcl-el-^i, ^>7l ^^1^(330)^1 ;^ll7lJa:(310)oll^ *i^^V^l ^l^^^ ^-^S. aH 

.^5^^ 4^o^ TllojE <a^^>7fl <^1^3^1o1 ^5. tifl'isl^ 4^3^ t^lolB] el--?! 

t!- 5|-4i^^ol 711^^-9-^ 

<9i> ^1-71 B^^l^^^i^ ^71 711 olH 21-^1:^ ^^Hl ^^i^^^ 

:^7Ho.5. ;^^sl^ 711 olH ^^4. ^^7l cflolE-l el-^lriil- ^^]o\] sfl^i^^^ i^^l^^'l^i 

2^-^-&2l- ^7l^ ^^Sl^ ^^4. ^7l cll^lBl 5l-<?l-i. ^ ^aHI 

<92> ^7] 51-^1- S^l-^(330)^ ^1 27^(320) <^1^ ^^ ^^^^^] ^rii^S. ^e^sl 
c>l ^, ^, ^-^^>Sl 4V7I ;^1171:^(310)<^1 ^ 

<93> ^7l ;^ll 171:^(310)4 ^1271:^(320)^ 51-^ ^^1-^(330)^ ^^^Sl^ ^ 

2fl€(300)oll -t^^^. ^1^, /^ll7l^(310)om- ^^1271^(320) ^<^lfe 

^3)1 C)1>H -^(spacer balDolM- S.Sel^:3.Efl5il (photolithography) ^ 
^St-^-^isflolA^ (patterned spacer)7> 'U^^ <^1^^^^ ^^11 , n 
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<94> ^1-7] ;5lli7l^(310)^ ^€^1^ ^7] S.^]^(m)^ cfl-g-S) 

^*>^ 7l)o]B ^^-¥-(340)71- ^^7] iAl-f-(330)^ 

1- ^^^>^ til^lB^ 3flH^(350)7> ^^^^4. 

1 

<95> ^1-71 ^1171^(310)^ 'U^- ^ ^^^'^l '?>M-^ S-^is] ^^^m si- 

*il-^-i-2fli al]^(31U~311C)l:ol p\]o]^ ^>^1 ^<?J-(Vgh) , TflolB S--f^<iJ- 

(Vgl), ^-l-^^CVcom). ^^l^<a-(GND) ^ ^^^'^-CVcc) 7\]<^] 

<96> .y-71 Bfoi-^-^afl^ HflAjoiiA-siioi-^ ^117l:S:(310) -^Hl TjlojH ^91^ 

<97> 4V7] 5l-o]-^-^£fl^ a]]Ai(3iiA~3iic)#s] ^J-i^^l^ 5}-^^^(360A~360C)#<^l 4 
# -£-^lsl^l ^^)^ A]-o]o]] = j7 z]-z]-o] a)]A|(3llA~ 

311C)-i-<^l tfl-S-^>«^ sj) ^ s] , zi 5l-:i^^(360A~360C)l-^ ^7] ^ s))^ 

(300)^ ^^^^ ^^sl^l 3l)Bl^^i=f. 

<98> -^7] £.5^ Il-ir >5d<^l ^tl: <^lA]3ES.Ai, o]^ ^3, 
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<99> ^7.], ;^U7l^(410)^ ^1-^<^1 ^^^^>^1 2l-'?l-^-#£fl^ wl1^(411)^ 

«>^^<5l &l-"il-&-#efl^ 1^11^(411)^ ^1171^(410)^ sj-^ aAl^<Hl n] 
<=>]^ ^91^ ^ 7fl<^lB ^^1:^ ^^^*V^ ^^-^l^i 

<100> =L2]JL, ^7] 5^-<?l-^-#2fl>; WflAl (411)0] <a^S>7ll o]^S\o] m^]^ 

(410)^ ^^1-^-2.5- TflolB ^^^(420)4 «^Elti.^(430)^ ^^^tbi^. 

<ioi> ^7] TflolB ^"tl ^^(420)4 <2^H]ti.^(430)^ ^^7] /^l 171:^(410) 2] 

^ &^1^<^1^ ^E]ti.#(430)^ n^^^ 1^-11 
<102> ^7] <5flE]a.f^(430)^ 21-^1- a^l^^ ^^^]^^]A ^^^^^ '^^^'^•fl^i^ 



O T3l 



<io3> nelJi, ^B]ti.#(430)si >a-^<ill :aJ:^(440)^ ^M, ^SL^iUO) 
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ao4> ^1-71 ^J:^(440)^ ^sfl^y '^^1-^1 

s|:£^ ^^2^0.^ Aiz^-sjc^, w>5!]-:^oi ^eflo] :£eil<il ^ 

^ Sl-i<^l ^HjS]^ :^7]^o_^ , iX^(440)-2.^ te^V^^l 

<io5> >^j-7l -B-7li:^oi ^^-o.^ :aJ:^-(440)^ ^«fl ^^^^ 

^ 5|l^(400):2l-^ ^^^^^^^1 #^1 ^7] ttflS-ofl ^^l-^ 171^(410)3]- ^1271^(520) 

<io6> tq-el-Ai, >a-7l Hefl<?l ^^^^ "A. e]-'y-^-#ell^ wll^(411)ol ^^^^ <^ 

a.J:^i-(440)^ ^^j-^V*:^ l-(450)^ ^^^^o.^>H, ^ 4^(400) 

21-51 ^av^-i- %H>Al7lJL iirl-. oliq], :y.^^(440)^ ^1-^<^1 ^Hlti.^(430)£ 
440)0^ :?iAi -iizl-ofl ^zl-5l:s.S., ^^j- *(450)^ w>^-^<^l^ Tfl^lH 

^<?l^(420)ol i^^^cf. 

<107> >^7l 711 olB ^*il^(420), :a.^^(440) ^ #(450) <^1 ^^l"^ ^-t-'=»11 

^ ^7l el-^-^-^ell:i; wll^(411)<^l tfl-S-B^Vo^ f^^sl^ 5|-:di^^(460)ol ::z- 
51-^^^(460)^ ^7l ^ 511^(400)^ Sl^^S. ^^Sl;^l ^S.^ s^^^^^. 

<108> ^1-71 Sl-:t^^(460)^ «>5!l-^^l 5}-^^ S^l^^ S^^liBl7> ^'^^Sl^ 

*^^^l^i 5l-^<^l n^tilJSjol ^7] ^S.^(UQ)<=^] ^^^^ H.ell^l §^#^ 1-^11 

^ ^7l^o.^ ^#Sl:£S. Alzl-o]] o]^ 3i|| £| ^ olnfl 5l-ol-^-l-2fl^ 
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tifl^(411)ol el-^-^-^Hfli «]l^(411)3i)- cfl-g-^H f^^^i^ n^]^ 

SIH. 3^-41^^(460) ^7] ^ 2fl^(400)^ iq^^S. <S^^^1 ^S.^ 

<109> ^V7l ^d^^^(460)^ e}<a-^-i-2fli yB'a(411)3}- 5De^x^^>^ o] O-^ 

<iio> /^V7l iijLSi-(440)<^l l-(450)^ ^^^sf^ sfcf^Ml 

^2}- ^(450)^ w>^^^l ^<aB]-(420)<^l i:£S^-(440)o] ^zj-o)] <^«j: 

^ «>ci> -i^zj-sls.^, ^7] ^(450)21 w>6^ia<=Hl^i ?\]<=>]B. ^<?le|-(420)^ s:>^<^1 ^ 

e^■^-^-#^fl^ tifl^(411)ol 
<iii> tc|.£}-Ai, ^7] ^4:^^(460)# s)-^-^-#Hfli wll>5d(411)<il ^^^^ 'g^'^l^H 

^^11 ^sj- ^(450)* el-^-^-^efli wfl^ 

(411)0] 5l-4i^^(460)^ ^^^^^4<=H1 
<ii2> ^7] 5l-^l-^-#Efl^ Hll^(411)o] <^iz^-<>ll -^^^-^^ ^-f^l -i- 

^ ^71^^!:^ s-A^o] e1-<?l-^-#efl^ b11^(411)^ ^^o] 

^VAj^l-ocj ojj;^ SAl^J-^jo^ ^^^sl-TlM- S^^o] 7^t}5\^ ^^]^o] o;tt:f. cq. 

e^-^i. :^:5i^-^(460)# fii-<?l-^-#£fl^ b]]^(411)4 '^^^It!: 

<113> :^l27l^(520)^ ^^^-Hl^ 1-^ i']lH^i(521)7l- S.^]^2] ^-^^ $\^ 

# 42]- n 1-^ DllHeJi(521)7> ^^^^ ;*l]27l^(520)^ ^^ofl^ S^l 

^i^^, <^l^^^r ^m^M521)9]- ^ei^E^l- i^^v ^ei^Ei 71^(520)3] 
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W^^(522)ol <^lnfl. t.flB^i(521)^ B^^l^El ^Hs^l^^l 

71^(510)^ SI-^J- S.^]^o\] ^^^^^ TflolH tlloiEl e}oll- ^ «]-^ B^^l^ 

^, ^ -^^5^ ^o] <a^€:>^ Sl-:iil:2)- a^l^^^ Sl-^o] 

<114> DflEe3>,(52i)s.^ ^^m- Cr ^ ^-^i^". ^^^S)- ^ 

<ii5> ^7] 171 ^(410) 511- ;^l27l^(520)^ ^7] 51-^^^(460) 4 ^-^^^(521)ol cfl^ 

^ 3ll€(400)ofl '=>M, >ll27l:^(520) ^Hl 1:^ nflHel^z 

(521)S!l- ^^^^(522)^ ^ 3fl^(400)^ i^l^^S. 7ls^^7V^l ^^^^ 

1^, ^*^^(522)'H1 wl«ll ^^ nflEi^>;(52l)7> :a.rl- c-] «S^£l£^ ^^^^t^. 

<ii6> f^£|l<^l^ sl-<?l-^-#elli allAi(2ii)ol ^>^^£l^ <^<^^ H^^liH-i ^5fl<^l 7l. 
^(210) ^Hl 51-^^^(260) <^1 el-<?l-^-#5fl^i till^(211)o11 tfl-S-*><^ ^ Sfl 

€(270)^1 'S^^'^l ttl-el- €sl€t-l 71^(220) ^Hl ^^^5l<^ ^ 2|1^(270)^ 

5>l^o.^ <S^5l^ ^^ allHS^i(221) ^ W^^(222):4 cfl^^V^^cl-. 

<ii7> ^1-71 ^41^^(260)^ :i:&e]-(240)<>l sfs^bizl-^ ^-f ofl *(250)<H1>H ^91-^ 
-#efl:fi till^(2ll)2l- ;^7l2i stb ^^^^(222)3}- Cr ;^ll^^ 1:^ "llH 

^i!i(221)7> :^7l2^^S 
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<ii8> icl-e^-^i, ^7] el-<a-^-#2fl^ tifl^(211)^ -i-^fl ^y]^S.7} sSr^^^ 

(260)011 ^7>£lJl, ^^^^i222)o\] oi7Vs]fe ^^^^^o] Cr ^1]^^ 1-^ ^flH^^i(221) 
oil 917}^^ ^iii^^(260)2l- ^^ ^m^^(<221) ^^<^1M- -^.'gl-^^l ^ 

<119> usi^-, ^ ^^<^1 Sit!: S^l^ll^^ ^}^^^] 5l-i5i^^(460)ol ^91- 

^-#2fl>i «11'^(411)<^1 tfl-S-^H f^^sli^ 3flH^^sl;^ln>, 3. 51-41^^(460) <^1 ^ 
(400)^ 51^0.3. ol^S-sl^l sflBi^^cl-. oim, ^ 511^(400)^ ^^<^l^i ^^<^1 

<120> ^^1171^(410)^ §l-iii^^(460)3l- ;Hl27l^(520)^ ^■i-^^(521)ol cfl^sV 

^ 2fl^(540)«^l ^1171^(410)5^1- ^I27l:a:(520)<^l ^^^s)r:-^el-£. ^ 3^ll€(400) 

9]^6]]^ ^:di^^(460)ol ^^^51X1 #7l «11^<^1 ^211^4 ^-^^ ^^<^1 ^^3*>^ 

^ ^^1 

<i2i> ^V7l 3E6<^11 4€- ^ ^ ^^HHl^i^ 51-^^^(460)01 ^ 3111^(400) 

Si 9\^o^s. <d^^^] sflE-l^sl^ tt^^}'^ ^^^V^^l'S:. ^ 4 

^ ^aHIs.^, ^71 ;m27l:^(520)<^l ^-^^^(521)01 ^ 3^€(400)Sl ^l^o.^ 



$X7\] £l^, 4ol-7> 5|-4i€^(460)3l- ^^^^(521) 3.^7} ^ 3fl^(400)Sl Sl^o.^ <?! 
711 
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t>l5ll<^l 7]^s] 3.^^^ <^^<^1 ^^^^ e^-^-^-#2fl^ ^^^S.^ 

cH^sH ^ 1:^ T^llB^i ^}o]d\] ^<^#o] ^^f-^l-cH ^^a-^l 

<i25> 1-^ oflHs^^^ Cr ^'^-^s. "el ^11 ^\^] 

^ ^^^^^ 13-^]^ ^ ^Tfl <S^^ S^l^Jfl^o^ ^^^^^ =7^ 
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[^^^^^^^] 
I^^^j- 1] 

. ^1171:^4 271^31 itA]-^ tn|-e)- ^^^£]cH ^1171^4 :^]27]3S[^ 

^1^1 ^ 3)1^4; ^7] ;^ll7l:Q:^ cg^oi] ^A^^ ^>M-^ e|-'?l-^-^2fli^ 

^7l e1-<el-^-#Efl^i til]^<^] cfl-§-^><^ 4t^^ ^^1- 

[^^%^ 21 

^1 1 Si'^^i, ^oM ^1171^4 ;Hl27l:^^ ^1171^0:^ ^ ^^o] 

41 
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^^SJ-CVgl). ^^^^(Vcom), ^;^1^^(GND) ^ ^-^^^a-CVcc) ^^j- 2}^ 

2}- TflolB €i(GSP), TllolH l-^(GSC) ^ TflolH ojoflo]^ ^Jl(GOE) 

6] 
7] 

8] 
9] 
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